Saito S, Shitsukawa K, Irahara M, Matsuzaki T, Aono T. Effects of 2-buten-4-olide, an endogenous feeding suppressant, on the pulsatile secretion of luteinizing hormone in ovariectomized rats. Acta Endocrinol 1993;129:467-72. ISSN 0001-5598 The effects of 2-buten-4-olide (2-B40), an endogenous feeding suppressant, on the secretion of luteinizing hormone (LH) were studied in ovariectomized rats. Intraperitoneal (ip) administration of 2\ x =r eq-\ B40: adult female ovariectomized Wistar rats were given daily ip injections of solution containing 2\ x=r eq-\ B40 at 0, 50 or 100 mg/kg body wt for 14 days. This ip treatment with 2-B40 significantly decreased the mean LH concentration and pulse frequency of LH. Intravenous (iv) administration of 2-B40: a solution of 2-B40 (50 or 100 mg/kg body wt) was slowly injected through an intra-atrium catheter and blood samples were taken every 6 min for 2 h. This iv treatment significantly suppressed the LH pulse frequency but had no significant effect on the LH amplitude or mean LH. Injection of 2-B40 into the third cerebroventricle: the injection of 2-B40 into the third cerebroventricle of freely moving rats decreased the mean LH concentration and the frequency and amplitude of LH pulses. Third cerebroventricle injection of a corticotropin-releasing factor (CRF) receptor antagonist before third cerebroventricle injection of 2-B40: the specific CRF receptor antagonist \g=a\-helical-CRF (9\p=n-\41)was injected into the third cerebroventricle of ovariectomized rats before injection of 2-B40. Administration of 2-B40 into the third cerebroventricle significantly decreased the mean LH, concentration and pulse frequency. Third cerebroventricle injection of the CRF antagonist at 50 \g=m\g/rat and then 2-B40 also resulted in significant suppression of the mean LH concentration and pulse frequency. These findings suggest that 2-B40 may suppress gonadotropin-releasing hormone secretion in ovariectomized rats and that its effect in decreasing LH pulses may not be caused through the CRF pathway.
weight loss and amenorrhea, but its cause is not yet known. Recently, some kinds of organic acids found in the blood of rats were reported to be involved in control of food intake (1) (2) (3) . One of them, 2-buten-4-olide (2-B40), strongly suppressed feeding via intraperitoneal (ip), intravenous (iv), third cerebroventricle (3V) or intragastric administration (4) . It is suggested that 2-B40 induces the sensation of satiety through its effect on glucose-sensitive neurons in the lateral hypothalamic area and glucoreceptor neurons in the ventromedial nucleus of the hypothalamus (4) . Reduced food intake is known to impair reproductive function in humans (5) (6) (7) and rats (8) (9) (10) (11) (12) . Shitsukawa et al. reported that ip administration of 2-B40, which increases in the blood of starved rats, resulted in disturbance of the estrous cycle, decrease of the serum LH level and suppression of the pituitary response to GnRH in vitro (13) . Therefore, 2- B40 may play an important role in starvation-induced anestrus.
On the other hand, CRF decreases LH secretion in humans (14) and rats (15, 16) . The mean concentration of CRF in the cerebrospinal fluid are higher in patients with anorexia nervosa than in control subjects ( 17) . The plasma corticosterone level was found to be increased by iv injection of 2-B40 and this increase was attenuated by anti-CRF antibody (18) . Therefore, 2-B40-induced CRF may impair reproductive function in rats.
In this study, using ovariectomized (OVX) rats, we examined the effects of 2-B40 on the pulsatile secretion of LH to clarify the mechanism of its suppression of reproductive function.
Materials and methods

Animals
Adult female Wistar-Imamichi rats (250-300 g) were purchased from Dohhan Ken (Saitama, Japan). They were housed in a room with controlled lighting (lights on between 08.00-20.30 h) and temperature (24°C) and were given free access to standard laboratory pellets of rat chow and tap-water. All 
Discussion
We have reported that ip treatment with 2-B40 disturbs the estrous cycle in rats ( 13) . In this previous study, after 14 In the present study, OVX rats were treated ip with the same dose as in the previous study ( 100 mg/kg) and we examined body weights of OVX rats. There were no significant differences in body weight among three groups (0, 50 and 100 mg/kg body wt, data not shown) or in the body weight of fertile rats in our previous study (13) . We found that ip administration of 2-B40 sup¬ pressed the mean LH level in OVX rats. This result is consistent with the previous finding that the serum LH concentration was reduced in 2-B40-induced anestrous rats. Moreover, we found that chronic ip administration of 2-B40 decreased LH pulse frequency. These results indicate that 2-B40 did not impair the pulsatile LH release through body weight loss.
In Experiment 2 and 3 we studied the other routes (i.e. iv and 3V) that effectively suppressed food intake (4) . These studies clearly indicated that iv or 3V administra¬ tion of 2-B40, which sufficiently suppresses food intake, also impairs the LH pulse frequency. The pulsatile secretion of LH is known to be maintained by the GnRH pulse (25, 26 (14) and rats (15, 16) , although the site of its action for attenuating LH secretion is controversial. The 3 V administration of CRF is known to suppress food intake in rats (27) (28) (29) . High CRF concentrations are present in the cerebrospinal fluid of patients with anorexia nervosa (17) . The plasma corticosterone level was found to be increased by 2-B40 and this increase was attenuated by anti-CRF antibody application, but not by cutting the splanchnic adrenal nerve (18 
